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Earth However, the formulations of simple models of precipitation recycling include the assumption that the ratio of the local water in the column is equal to the ratio of the local precipitation.
The present results demonstrate the uncertainty in that assumption, as locally evaporated water is more concentrated near the surface.
Introduction
The relative contribution local and remote geographic sources of water for precipitation have been discussed for several centuries (as summarized by Brubaker et al., 1993) . If the local source of precipitation were a dominant factor over continental regions, then the feedback between the land surface and precipitation would be important for synoptic to seasonal time scales. Precipitation recycling is the process by which the local evaporative source of water contributes to precipitation before leaving the local region (as defined by Eltahir and Bras, 1994 The difficulty, of course, is that not all the water will be entrained into a convective cloud, or the prevailing atmospheric conditions may be unfavorable for precipitation, and the locally evaporated water could also be advected away from the region.
Numerous recent studies have shown that soil water can strongly affect precipitating systems (Beljaars et al. 1996; Bosilovich and Sun, 1999) . Soil water feedback can also have a significant impact on the duration of seasonal climate anomalies (Atlas et al., 1993; Oglesby 1991) as well as seasonal predictability (Koster et al. 2000) . The immediate impact of a soil water anomaly is on the surface evaporation, or the local source of water. Subsequently, the change in soil water also changes the surface heating, planetary boundary layer thickness and the vertical profile of latent heating (Sun and Bosilovich, 1996) . Of course, precipitation anomalies and variability also depend on more than just local surface conditions. Sea surface temperature anomaliescaninfluencethe large-scale circulation andultimately the productionof precipitation (Mo andNoguesPaegle,2000) .The modulationof the low-leveljet in the United Statesis a key factorin the United Stateswatercycle (HelfandandSchubert,1995) andespeciallyfor long-lived droughtandflood (Mo et al., 1997) .Also, for a local sourceof waterto affect precipitation,the large-scaleenvironmentmay need to be favorable for precipitation to occur (Barnston and Schikedanz,1984) . The amount of local water that actually contributes to precipitation, its vertical distribution, and the amountremaining in the column are not typically quantified in numericalsimulations.
Simplified models have been developedto diagnoseprecipitation recycling (Budyko, 1974; Brubaker et al. 1993; Eltahir and Bras, 1994; Burde andZangvil, 2001 given by,
Ot ,e,,p (3) many bulk analyticalrecycling models (Budyko, 1974; Brubaker et al., 1993; and Eltahir and Bras, 1994,andsummarizedby BurdeandZangvil, 2001 ).The primary exampleis thatthe NPa sourceof waterin the column is large,but existsprimarily in the mid to uppertroposphere, and contributeslessto the precipitation. Figure3 Meanandtransientmoisturetransport(e.g.< q u,q v > and < q'u',q'v'>, respectively) at 850 mb and 500mb for (a) total moisture transport, 
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